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SUMMARY 

The Vineland Chemical Company Site (ViChem) is an active agrichemical 
NewUJersef ̂vSem1-7 I" ̂  ,n°rthwestern c°mer of Vineland City, f j6r3ey- ViChem is located in an industrial/residential area *md 
has produced herbicides, pesticides, and fungicides since 1949 
in aimlf? J8® disposal °Perations at the plant have resulted 

nificanlt on-site contamination. Groundwater and soil are the 
primary contaminated media on-site; arsenic is the major 
contaminant Migration of on-site contamination via groundwater 
movement and surface water runoff has resulted in off-site 
contamination of groundwater and of water and sediment in area 
Ind m?6 W^6r Sdles" 1116 Potential is great for continued flushing 
and migration of on-site contaminafto'n to off-site areas Snmo 
facilit^ in £hB residential area al°ng Mill Road near the ViChem 
otheJ uo may be at risk from exposure to site-related contaminants-

poJeHyliS SSLS.SS?"*ly "SeSS ̂  heaUh 

BACKGROUND 
A. SITE LOCATION AND DESCRIPTION 

Snuf^tir?ne^cnu,CrSy S1"k(ViChel" *" «tiv. agrichemical 
•ieraey. TheVaĉ ŵt sÛ eT̂ T̂  SSSiS?- Na" 
Nat"SaLi"ttifSCUatr(N?L)C<>Unty "4 15 """h" 41 <"n _ 

c:rMcldaf •pasticides • 

T̂ TJ"ed herblcides and used other inorganicPahemicalsPIuch"d 
material (.COmpou"ds • proper storage and disposal of raw 

S £ = ' £ 2 & :  - r f ^ e  
r„ramL::pn"^aca^d"d SSSST SKi c-ssr°f °-al" 

u2ar:earaurfaca -atar bpdi- ««i 

S - r =  a : s n f a p ^ i a  p r ^ : a s : ? r ° f m a t a l y  eacn year- 111636 salts have an Environmental 
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llltll* r W H a z a r d o u s  W a s t e  N u m b e r  o f  K 0 3 1  a n d  t h e  c o m p a n y  
reports that they are neither treated, disposed of, nor stored on-site 
for more than 90 days. ViChem employs 10-20 workers, varying with the seasonal demand for herbicides. 

The plant is partially bordered on the north by the Blackwater Branch 
thiU °WS p?StW"d approximately 1.5 miles before discharging into 
the Maurice River (Appendix A). Residential areas border the plant to 
« ir^the^mmedi"^^'. a?d.Part*any « the north. Eight re^e.V immediate vicinity of the plant, and several other 
and Mil^Roads Cl°S\to the plant along ̂ eat, Orchard, Oak, 
M^nf- I ° 1 Access to the plant is along Wheat Road. The Martex 
Manufacturing facility is located to_the north of ViChem. 

The plant site includes several manufacturing and storage buildines * 
^ f°m" ChicL" t»«P= 

"• manufacturing and parking areas are paved; the 
lagoon area is unpaved and devoid of vegetation. The remainder of the 
site is covered by trees, grasses, or shrubs. The area surface and 
bsurface soils are predominately composed of sand. 

In 1966 the New Jersey Department of Environmental Protection CNJDFP* 
m vich°: t disch"ein6 <•«««•<> -««1 nlined lagoons, and that waste salts, reportedly containing 1-2% 

nic' were st<>red in former chicken coops or in open piles on the 
company property without adequate containment barriers. A concrete 
^aste'salts ti™a SI* ''f f°r storIn8 ""nic-contaninated waste salts. At times the salts accumulated in excess of the capacitv 
rfported1toaE?A°VVici°Wed ̂  ̂  Surface- In Information 
BullSJnf Jo ? VlC^em P®rsonnel revealed that chemical spills in 
t-hi k jj ad resulted in arsenic contamination beneath the floor of 
this building. Percolation of waste water from the lagoons and 
oncre e pit, precipitation that came in contact with the waste niles 
and leaching of contamination beneath Building #9 flushed arsenic into 
the groundwater beneath the plant site. The contaminated groundwater 
subsequently discharged into the Blackwater Branch and was distributed 
downstream in the Maurice River drainage system. Currently "S 
amount of arsenic entering the Blackwater Branch from groundwater 
discharge off the plant site has been estimated to be lllroTiTatlly 6 

°nS per year <Draft Plant Site Remedial Investigation (RI)^ 

NJDEP^some Ts LTll'H iSSU6d ̂  the 

and modified their product^'process lH'Sw Mbd5iClt?n'UP *^1°™ 
r~ss Lluded 

clean u^act^^ilagoons <APPendix A, LL-1 and LL-2). The clean-up actions included stripping the surface soils in the 
runoff ill 3rea ̂  PaVing that area' Stalling a storm water 
runoff collection system, disposing of the piles of waste salts, and 
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installing a pilot waste water treatment system (which became 
operational in 1980). This treatment unit treated processor and 
arsenic-contaminated groundwater pumped from on-site well® t 
water was discharged bach to the L^fer^ tn^'lagoo^"' 

trJatn®nt system implemented by ViChem was found to be 

Utoundwater and acceleratec^the'movement 
EE 

. d^i=S5j£S,^s-
£k" a™70°acre Svelte""-! ""d'" 
of the ViChem site), was shown to ̂ ound ̂ d s're' " d°™"aa" 
arsenic-contaminated sediments (Draft Plant Site RI) 

p - s r - ™ f r  

trioxide dust on the sk n and" 1*""":1««d with arsenic 
that, as a result of the NJSDH studv "^ran"\ draft RFA states 
at the site have improved. 6 arsenl<! handling practices 

nSu* 
mUaSd^s^r °£ °'7 th"eC1La"edU.Cf n"; 
its interim status unde^RCM ZTttl ̂ 71^l0St 

Feab"arri98""iS: fUed^ ^"dmeL. In 
review It EPa's decUifn Reputedly0" I "of °f A""eala a 

•Z£tt!Z£ XZZZZft usad 

subdividedaintoVthreeaareas 'of ̂studv^^! VI "h^ ̂  <"> «"» »a» 
<2, union Uke, and (3^1 
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aJd the Maurice River (except for Union Lake) from the plant 
to Delaware Bay. The three RIs encompass a study atea 

Site^and the 2? ""T ̂  1116 ̂  RI* f°r ̂ ion^-S? the Plant Site, and the Rivers Area were submitted in June Julv anH q. v. 
1988. respectively. The Draft FSs for the PleSt'S^e^ed rhf ?• " 
Area were Issued in October 1988. The Union Lake FS is in progress* 

PAEANS* 
g5==̂ ~'3.=r-=s-

the lake has been lowered approximately 8-9 feet resulting 
iortSrn:ĉ r̂ 5̂ rt:kr 
been shown to impound and srere ars^^tS^^'se^Lint 

Of which were subsequently issued in JuJe^987 Ssd2 i ! 

pZZZZZJZS g 2 SS- S April 1*0/ (Risk Assessment for RecreaMi-mal ??«,« Tr • vs. April 

=s 2s 

returns re'L^f"'1 *" ™" '« 1"S"1Ud — *• ̂  

purpose of ""asses sine tiTfe!"?!!-?"le tests for the 
the contaminated areas Chemical^ ° ,various remedial actions in 
performed on the' "^in^f reils^dredSenre'' 
was performed to determine if arsenic in the A- fixation test 

toxicity test threshold). The «t2ti£'tisr,i"&^" 

CT 
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determine if arsenic could be removed from the sediment or soil to a 
concentration of 20 mg/kg, the NJDEP action level. From the 
dlterained ? S£Ud*es' *°th chemical fixation and extraction were T j be feasible methods to treat the arsenic-contaminated 
ediments and soils. If these treatment methods are successful these 
poss"blyCbr«™o=ed ofl" "Uld.be o°=«l<l«ed nonhazardous and'could 
Lif Z- disposed of in a nonhazardous waste landfill after formal 
elistmg. Three treatability tests were performed on contaminated 
groundwater: adsorption, ion exchange, and reverse osmosis The 
groundwater teats were conducted to determine If arsen"couUbe 

from pretreated groundwater to achieve levels below 50 ug/1 
the Federal. Primary Drinking Water Standard for arsenic Again these 
technologies were shown to be feasible remedial methods' ' 

B. SITE VISIT 

theXcit-V1Slt W3S m3de by 3 rePresentative of ATSDR headquarters and 
the site assessment team from the Office of Rieir Am i _ 
National Laboratory on August 25 1988 y*" " °ak RIdge 

rs ss,r:;£™' observable from Wheat and Mill Roads. PPenaix A) were 

tneiCI!'ity Perimeter fence surrounds the main part of the plant 
ieme? ing 5® !°anufacturing buildings and the lagoon area The' 
nubile n w1".15 Un£enc?d and ia "sily accessible bfthe 
other a h U . 6 V1S ' Partially burned wood from a campfire and 

' SUCb aS f°od »«PP«s, were observed In the^rea north 
, suggesting that persons had trespassed on VIChem property. 

i"as are adJacent to the plant site on the east west 
. * There are also residences approximately 150 feet to the 

north-northeastof the plant, across Wheat Road, ^wo of the 

INF^^^ROR^^DEP^̂ ĉ e'TTT tL'sT̂ S * ̂  ̂ 
four residences owned by ViCh^^S,^' SI'Tll" t" ̂  
contiguous with the ViChem property and are considered " be 
to the vich^i^t- tSn^ftr^rrr'ls adja"nt 

2l earthe^dam ind^-co^cra"^0"^!15' """ 1<>Werad " "palr 
exposure of lahe sediments that would noU^^en tring 

5 



— - oLd. 

«*»)™™̂ ™̂ ™?i!;Z'&£T«y.jrcNJDEP ̂  
contamination. The information was also written in SDanish flnrf 
pubHct êŜ ^^nor^bHc isf'"«* 
Z&vzz aa;:.laka ̂  

££ tha 

2SZ=5S-"SŜ  ̂sr̂ rs.- - -
"ne 1988USthef C°nCertlS about ̂ P^Hfars^ic contamination ̂  
June 1988, the area was reopened when, after completing a ricC 
srss?: 
LJiSS.* atnXsrSide pf kardeniC exp°sure durinS nor®al recreational vhnZ l V ark does not demonstrate a simificant 
children^ere obs^e^l^S i^th the Site visit' serous 
Almond Road Bridge. WSter inunediately south of the 

C. PUBLIC CONCERNS 
In 1983, after the ViChem site was added to the NPL EPA wi 

ZS "J"l°ns P-°?ra,° " lntor° area "alda"« about the 8 

community concems^lMed'to'""* "h"*" th"r lnpUt' The MJ»r 
(1) human healtW^vt exposure to contamination are: 
because some oft£e^AZntlTelTl " COnPanIna"d groundwater 
and (2) human health risks from " groundwater for potable water 
because local rivers ltd? t «posure to contaminated surface water 

mmunity relations concerning the ViChem site. 
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ENVIRONMENTAL CONTAMINATION AND PHYSICAL HAZARDS 
A. ON-SITE CONTAMINATION 

Activities for the Plant Site RI were conducted in two phases A 
coJe I ®iC® rec°nnaissance took place in 1986, and Phase II was 
conducted throughout 1987. During both phases, surface water and 
Phase6n surface soU als°1 °btained from the Blackwater Branch, and in 
rpci! surface soil samples were also collected from nearby 
Blaster'BrInch thPUrP°^S °f ̂  H6alth Assessment- from the 
wilTh! Branch, residences, and from off-site monitoring wells 
addlesZllV™ ^"-l-ation Section, which ?l"US aoaresses data from the Rivers Area and Union Lake RIs 

In Phase Ht 36 monitoring wells (Ebasco wells (EW)) were installed 
mch^ S-r" collected from these wells and 11 existing wells 
were^also°obtalned " ^' SUrf*" and ""surface aanples 

Analyses of these samples revealprf q-? cm* p-t,. 

;; r.3™r2~::rS?«-
likely reores ^ ̂ ̂ ^ because tb"* dS more nicely represent current conditions. 
Groundwater 

Cate^MbS^n'f'f6' 6r°Und"ater iS di«ributed between two aquifers a 
-t-r til. 

2onr s?bis.rssbLll,T 

con"6 ̂  apt"an"0aaaas"e""a verticaldextent8ofhe contamination. The shallow wells (ptj o\ ...„ , 
belr tbv°>"^5 

wells (EW-B) were sheened belo„ethrbandJd%onededra!S:enSetieWer 

tSc"Ug»y Jrblack "silty'iand1"1 d10?'" "aU a" bal°» a 

S between^the^ater^table'aquifer*' 

"̂roTdbeSHab?:Ŝ  s? £ ss-S'JSH-- ug/; 
arsenic concentration in M»-l had dropped to uX EK-I^iso 
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™ w "??imuni on"site concentrations of antimony, cadmium and 
lead, making this area the most contaminated part of the aquifer' In 
general, most of the shallow well metal contamination was found in the 
ell clusters that are located in and around the lagoon area The 

nearm^heSJa W Well trichloroethene contamination was found in EW-14S 
the former outdoor storage area (Appendix A). 

Although the areal extent of the contaminant plume is larger in the 
shallow part of the upper sand, the wells screened in the lower part 
of the upper sand (above the banded zone) have the highest contaminant 
concentrations. (Conductivity data indicate thatatlea^t S 5^ 
by^urface^echaree^) C°nt^ination ̂  have been diluted and flushed 
lLd a^d5 i Maxfm™ concentrations of arsenic, cadmium, 

f^°6ne ln on-site groundwater were found at this 
northwestern^reas ofgenerally seen in the northern and rthwestern areas of the plant. Arsenic and cadmium in EW-7M were at 
trichW3 ̂  15 °f 15,800 Snd 623 Ug/1' respectively; 
trichloroethene was at a concentration of 260 ug/1 in EW-14M and the 
EW-15S°nCentratl°n inCreased to 110 "g/1 in EW-15M from 3.9j'in 

The lower portion of the water table aquifer (below the banded zone^ 
coni6St e"ensfvely contaminated (in areal extent) and has lower 
concentration levels than the upper and middle portions Of the well* 
of "Seniors C°ntainS the highest concentration 

pu«£r ™ tat 
nop contain ̂ AiTATATAATTTsTT 

-"S-tLTSs: ̂  sz, 
in r wereHatao"t1iliay:ted 

concentratioi^ranees*! IT* J"*™1' 
of 330 aquifer - ab°Ve detecti°n limits in the deep aquifer. 

Surface son 

Surface soil samples collected from the plant slt-P „ i 
contamination. Surface soil from the upper 2 feet ofAt «=-

8 



were seen in both the fenced and unfenced areas of the plant site 
zit :?rifJcsiy* in.the area by ew-14' in the ̂  ̂ ̂e 
east side of the manufacturing area, in the clearing by well cluster 
product-? a"a approximately 250 feet southeast of the ViChem 
?he ^ *ercury contamination was predominately localized in 
surface soil^3 of cadmium, antimony, and trichloroethene in rface soil samples were below instrument detection limits. 
Subsurface anil 

th"„»°ern5bure s^fU"ed,"lth Sa°PUS "ken at 2-t°°c Intervals to 
well borines at *9 fsmples were also taken from the monitoring well borings at 2-foot intervals to the water table and at 10-foot 
J :"3 5 the"aft«. Only a few oVthe soil boring samples dismayed 
elevated concentrations of metals, and these were iS the s^e areas 
where surface soil contamination was seen. In general when 
"TTT0VaS Tn' iC Was hiehest at the surface and decreased 

SOU borinSs displayed low or undetected 
rsenic concentrations; the arsenic subsurface soil contamination fc apparently a fairly localized phenomenon. contamination is 

"f1] soil samples show that the soil below the water 

site^thr111 rU ClUSt" EW-'i?racrossCthe6Blackwater B^anch^rom'thr 
frue'of ^ter^-Hl^ 

' may caused by the surface application of 
arsenic-containing herbicides at this location (Draft Plant Site RI) 
When arsenic was detected in the soil below the water tab?- „ 

contaminants of concern were below instrument detection limits. 
Localized on-site areas 

Buildii»'« ""nl<= •'"« "era reportedly seen in soils below 
soil boifgs «veal\^t"rsenfc°0r Installed' and d*« from five 
the floor of this buildint bn^e"atl°nS "" Vacy hIBh tsneeth 
floor is currently composed o^Mf'S' ̂ "f the 
one foot of concrete Th* « y . ick °Ver ^Proximately 
the building onH ,. underlying soil is essentially capped by tne building and surrounding pavement. Therefore th* * 

(A K 



of the fr-foraer 
chemicals found in che samples were arsenic, cadiimPaiead°rfSlC 

and^/th ? * axhibited the highest concentrates of Ihesf metals 
and is the only coop presently used to store process chemicals 
SftX ?f ln 1987 M part °f pl»b Site RI revealed 
™s°of TollT. Zs«S do'" n't"" Chi°kenS 
operation. activity does not represent a poultry farming 

SLnag:reS.rkeRepforrteS: two lined lagoons and from the 
n-mofn^ e Z ' Heportedly, only non-contact cooline water and 

air :==&£? 

B. OFF-SITE CONTAMINATION 

fLtarefs"rfa«Snrtetrrbodies','en^ a"d •""* SampleS Wera ""ected , 
Plant Site RI included three clusters'S"l "ra-2 '^d^) ̂ 

E S f -  - - 2 2  ~  
off-site cont^nation^overfa m^^larger^ref °^f co^™^"' 
SSTiSSSSL^s sr.s i:d 

Groundwater 

ĉt?oTsh»eTadsaign?f":nteadr̂ Mc°plly In,Che °n"SUa lamination 
northwest of the plSfsitf to""d"hePM:clSteariB^c°htheNn0rth Md 
contamination was detected at a™ A -U acKwfter Branch. No arsenic 
was installed acrosfthfBlac^ter Branch ^ ^ich 
that arsenic contamination in the K Pliable data show 
discharges into t^ MecWaier Branch a d *reun*'"" apparently 
stream. EW-2 and EW 4 hnw does not cross under the 
and intercept Te f^eMc nWh^ S°fh °f the »l«*»«er Branch 
These wells showed elevated J® dlscharge into the branch. 
ug/1 in EW-4M radmi T °f arsenic in EW-4S and 394,000 
co8nce«ra™ion „fl̂ rueA "" alS° f°Und " a 
high as 65.2 ug/1 in EW-!M ' Exlnt f COncent5ations found as 
concentration 2f 97 J/1 fnT J" a"Bnic- onlV ̂ ad at a 
banded zone. V® detecti°n limits below the 
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Surface soil 

urface soil samples were collected from 13 residences in the yicinitv 
betwp Va*Q arsenic concentrations in these samples ranged 
tween 0.9 and 78 mg/kg, and only one of the 14 samples had an 

level TheChi^hati°n WhlCh eXCeeded 20 mSAg, the NJDEP action 
highest concentration was found in a sample collected at a 

( 2m^g/™Sundt'aY'T' r the SeCOnd hI^St 

iionÊ egLwR:adf:rr̂ :sHfthr;wed at one of the r"iden-s 

Subsurface soil 
W « 

clŝ frL!ruESTl:ndw™?4taksStuofn?hthe ins"ua"°« <* -« 
rs«re r-°t i; thL s!- "«™ 

uhioh t* found id 
also found at 59 mg/kg in EW-4M. respectively. Arsenic was 

Blackwater Branch surface wa^r and RPHimc^ 

surface water and sediment at ER ?OW*V,r' J?ad "" f°und »•> both the 
levels of ln^ P a•5 3' suSgesting that the elevated 
this contaminant ™pPendJxaA)rOUJurfacer " ba * '«>«. for 
from both stations 
arsenic contamination ar ( and ER'3A) revealed 12,800 mg/kg. maximum concentrations of 6,200 ug/1 and 

Maurice River surface water c0diment flnH 

Maurice Ri^r' from'its'' 'n SamRles we" collected from the 
it empties into Union like and"!^ th® Blackwater Branch to where 
the river' s mouth at Delaware Bay°m ^ ^ t0 

location (ER-6) above the Black^ater^ranch^^ff collected at a 
any upstream sources were contributing t-« COnflue?ce to assess if river A1mnc<- =n -i. "tributing to the contamination in the 
levels in both surface water^n^s^ * °f £°nCern Were at undetectable j uace water and sediment from FR-fi n^i,. i j found to exceed detection lWhr a/ Only lead was 

tributarie^that *?*? ^ 
Again^ mecals were^ound^h the/aUrI« *bove "m°» ̂ a. 
concentrations det""°" "-it. only at low 

Sample locations correspond with maps in the RIs 
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From the Blackwater Branch confluence to Union Lake, the'Maurice Rivor 
Gê rln" """ exhlMt »aln1'' «•«*> ooniLî tion 
near ri 5? highest surface water arsenic concentrations were'found 
in i~ confluence and decreased south to Union Lake ER-5 at the 
Blackwater Branch confluence revealed the highest surface water 
concentration at 570 ug/1. However, ER-9F, which is located 
approximately 5-6 miles below the confluence, revealed the highest 
coiJT?tHC°ncent5ation at 922 mSAg. Three fish species were 

Surface water, sediment, and biota samples were also co11»r<«-Ari i -v 
SuSace "rC fr°m1 th* Unl°n UkS sPm»*y » <*a Delaware Bay 
analyzed for samP}es analyzed for metals; sediment samples were 
nalyzed for arsenic; biota samples were analyzed for arsenic 
pesticides, and polychlorinated biphenyls (PCBs) Concentration 
ranges were lower than those found In tte Mauriie R^ver aWe Snlon 

U" COntamination in surface water decreased uniformly with 
Elizabeth^ Stan?e and droPPed below 50 ug/1 around the town of Port 
Elizabeth, approximately 10 miles below Union Lake Ar^S/V i J 
2l4dimlXlrER%T(::pdrt0ithe rT a concentration of mg/xg at ER-22 (approximately 5 miles below Union Lake^ Th* 

whi^h so ff revealed arsenic concentrations up to 1.6 me/ke 
shellfishf611613 7 Withln the range of normal background levels iA 

Union Lake surface wat^r, sediment- and Mnm 

SnirofnCLSCd;rlng"heenRi fr"1""*" alS° peered fro. 
and Rutgers Unlve^sUy L STSS/SfKtS 
ui/1)10" d^h We" «l» arsenic (range 28 
g/1), and that total arsenic concentrations in most lake water 

samples exceeded the NJDEP and FPA Hr-irU,,- water 
(Faust et al 198?|TK TT • \ d r i n k l n g  w a t e r  s t a n d a r d  o f  5 0  u g / 1  

srs is.™ 
yaar (winters. su^Hn^ he^e'n 
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Jersey Department of Environmental Protection, letter to New Jersev 
Department of Health, March 31, 1989). The studies by the ̂  2,1 
tgers also included speciation of trivalent arsenic (As+3) 

dimethaient a"enic (As )• monomethyl arsenic acid (MMAA) and dimethyl arsenic acid (DMAA) In water t-h« 7 
species was: MMAA, As*', As+3, and Tr"Snt ars"nlfMn" 
concentrations tend to be higher in the summer. 

The highest arsenic concentration in water was found in 

found above detection limif-e x, *- <- 1 ' Other metals were In general rtl ' C tt-1°W concentrations in the water. 
throughout' the water^oLn^^art^uJatfani/or total"^0"" 
%£%%% SSJ:*higher in  ̂tahentu?h:rscnlc 

re^d" Meh Phan°— »•» from .adSLi?^^'* 
near the southwesternCshore"^"the"^^0 ̂ ""Ma'r °£ 636 °e/kg 

Augu«ei986thsaSlld°"b CO"ditIons durlnS 'PiUway remedUtion""^ 
sediment contamination are eenerallrevea3ed «"»« th. highest levels of 
the diment and ^feSd <*-

detection ISS T h*1"" 
lehe° fTsen1Ji"nt " ̂ mai" ̂  in tha seuthe™ p"rt oTol the" 
were as much as three "rders^of" " *• b»"°» <* Uke 
waters. Speciation of arsenic in the sodim18^ than,ln the overlying 
order of predominance- Is+S *c"3 Lff ? "vealed che following 
from Union Lake were also aMl^edV ' DMM' "sh ̂ P1" 
found in these samples are givL at the""̂ ^̂ "̂̂ ""0" 

c. PHYSICAL HAZARDS 

Nophysical hazards were observed in any of the on-site or off-site 

SA-
C'j 
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DEMOGRAPHICS OF POPULATIONS NEAR THE SITE ' 
A. POPULATIONS AT RISK 

ZT. szzr-
feat from"the pU«. ̂rofr̂ .rRô .̂ rLNScŜ rttr615' 15<> 

£S£2 gardens^lant h~ i—*- ,«£ ̂dtma have 
• « 

Numerous towns and villages are close to the Maurice River and 
populatifnt(or99°25inner inf°n°ati°n' approximately SOX of'the 
reside Within I'mile ̂  T* 

(popuUtion^^'siS)6 Xutis h^T °f T 
110 homes are clustered on the J I* lake' and an additional 
the dam and vithCL h"f aha"' £ if' Jf"' °£ 

Club, which operates a facilitv -in\h?! U Uni°n **** Sailing 
approximately 200 families. 31763' * membershiP of 

"rfacePwate1rtbXaln f V'Cl;lty °f the plant slta <">d «ea 
exposure to site ^ 

levels"fArsenicXin thli^bloo^anr^r P6rS°nnel had ele""ed 
associated with irritation of the *k* "!! 3nd exhibited symptoms 
known past exposure of ViChe™ skl"and ««cous membranes. This 
potentially pLe^by current and^r1 inCre3Se the risk 
contamination Since " exPosure to on-site 
methods and safetv nrecauM^T" evaluation. proper.handling 
People who use the Maurice R^S ave rePortedly been implemented. 

S=i£K«SSft=---3 £w s. 
Road area may be at greater risk he 3* "ion ̂ ke and the Almond 

oTê rê  ̂
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LAND USE 

ixx ".ssx 3 -
is expected w"" "» "Unt sita 
Jersey State Route 55 in the area. " " completion of New 

Blackwater Branch is not currently used for „pra,t( -however, a city park is lnrat-orf = • recreational purposes; 
from the confluence of the one"half mile downstream 
the Almond Road Sridge IhL a«f is" iT* MaUriC6 RiVer at 

site. Lands immediately Id? Len^o'the17̂  ̂  recreati°nal 
Maurice River constitutJ a floodplaL Bl3CkWater Branch and the 

community°f Th^Minviile0?38^^6'1 " center/ru«l 
which provides accessloth^lM f?? manages Union Lake Park, 
activities The beach is locatedHar^rh beach and other lake-related 
has a waterfront of approximately 400 fee^^hrPar^LrV^6 
estimates that a maximum of 400 people use the he ^ Partment 
Union Lake has an 8.5 mile shoreline and* ? °n a h<5t day' 
by coniferous forest woodland a^do °St entirely •unrounded 
vicinity of the lake JwS', T" SpaCe' ^ use in the 
as hunting, fishing, boating, ann^ing""63"10"*1 activities' su<* 

EVALUATION 

A. DATA NEEDS AND EVALUATION 

1. Environmental Media 

both arsenic and cadmium contamination The^Wreln^ r' T" 

groundwater contamination farther t. l . and extant °f 
be assessed, since commercial anH 1 h Tf across Mill Road should 

plant site is expected to increase ^"thffJture610^"11 n6ar 

upper'aquifer dlLha^ged'into^he'Bl k*' tHat Stoundwater in the 
the well cluster north of Bl.ck.aterlra^'iro^oSjriJ?'^ 
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w!lT!nfed Sroundwater had not migrated under the branch in that 
localized area to the northwest of the plant site (Appendix A} 
BlIc^terdBranchal ̂ °nit0rlJs wells should be installed north'of Biackwater Branch and approximately due north of the laeoon and 

=S£r=SSSfs^t-EL-

information from NJDEP suggests that tM« recent 
(NJDEP, letter to NJDOH, Sfrch 31 1989V but tM* ̂  ^ °CCUrS 
Analyses of dust s„plM thĥ l̂eTmê ls"" 

SlsSSsSSSSrSrS' 
â seS" P°"ntial pathway JL? be ad̂ ê  

2. Demographics and Land Use 

access to'tjriwlnd1^? °f the plaM sl" •»« 
the west of the plant site aM^nt SUpply; however, three lots to 
supply district Two 1 ? metered according to the water 
these homes may use private ̂ 11^ CO"tain houses> and residents at 
These lots aroV Pyivate wells as their drinking water source 

should be conducted in the recfdont* i survey of water-well use 
assess possible exposure to . I"* °f the Plant sit* to ^ 16 exposure to contaminated groundwater. 

3. Quality Control (QC) and Quality Assurance (QA) 

in RIs uere "levant and 
Health Assessment. SrtheriJraplin/of0'''*'11*!! "" purposes ot thIs 
food-chain contamination data and a groundwater in off-site areas, 
area just west S the pLnt sitrl^rT^ °f """-weU users In the 
posed by site contamination to be more complexly aŝ sŝ """0"* 

EPÂ ŝ ontracttLaboratory £ograf (cS)* "Sr" T Validated 

Although the chemical analyses presented^ ^ T" performed-
studies may not have been the 
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£°r the RIs' tha of contamination and 
" d"eralMd by "«• ""dies were fully supported 

ENVIRONMENTAL PATHWAYS 

fi«ralT^«Ir0Trtal Pathwaya ha"a b"n identified for the Vichem 

tether™' t F ' * "  factors that can either enhance or retard contaminant migrant. 
Groundwater 

clay-̂ and̂ iit-ricl̂ interbeds" ̂ û T̂ t̂  b̂ " "Uh 

ss-s ~ r- srrss.'ss.r 
are separated byga low 
many places this layer contains silt and fine sand and r n' ̂  
pumping rate studies conducted during the Plant Site RT "^ltS °fu 
the aquifers are not totally isolate! other 

St̂ L̂ ^̂ ir̂ way 6thfe«abClSlt!hiS 120 

îSSLV 8rraUy " ̂ ~̂ .rCi?S:er ̂  
site. ^ ii™ r«e ?^bCOD,POnent " Backwater Branch at t£"ia„t 
2-5 feederX ^watr"^el",? **" ™>gaa f«m 
low permeability layer called the •bZnd.rm™!?"^"^'^™ 
betweefit 2a»">a"°na • is iocated 
zone does not preve" th! ™rM F surfaca- Although the banded ' 
data indicate !hat!he«cal.novement °f groundwater, analytical 
the banded zon"X"ery IlJSTZfT* E™nd"atar contamination above 
laminations Irl^' *" «" ̂  

Uat"CabU a1ulf« are higher than in the 
not known if thfL^belXh! h" 77" hy?raullc gradient. It is 
to the Blackwater Branch but rh -zone Is kydraulically connected 
appears to be recharging' the branch Marthl^uiif !!tf'"̂ iS1* h""* 
Blackwate^Branch"''6' unL™X t!e ^ * 
the groundwater acro^thi bra*"* CO"ta™ination haa been detected in 
Branch upgradient of the plantain nalytical daca from Blackwater 
concentrations of !os! o/Xe! F J ''"P vlrtually undetectable 
groundwater recharge from the plant^ite'? °f concarn' c°nfirming that 
contamination in the B Ŵer XnchIn IZVT™* *7 site-specific data to i orancn. in the absence of 

data, it is impossible to determine whether the Maurice 
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River is influent or effluent at all points along its length 
b^the'groundwater3"16 ^ thU ̂  U *U° "charged 
Of the contaminants of concern, only arsenic has been consistentlv 
Without^emediatio^of^ in.SUrfaCe Water from the Blackwater Branch. 
RWwL®diation of on-site groundwater, arsenic concentrations in 

Branch are likely to remain high, since the wells closest 
raH i c°ntain very high arsenic concentrations. Although 
Br^r ̂  antim°ny contamination has not been found In Blackwfter 
thai- ' 6 avat levels of these metals in on-site- groundwater suggest 
reachfd°thfWhter f°nta"inated with these parameters has not yet 
migrate Spid^ro'thf ^ «u-sice groundwater may 
JJSl j j to the discharge area because of the low percentage of 
that 3nd the loW or6anic carbon content of the soil 
trirM S6 adsorption and persistence. However, any 
soil and°eSene near the Surface may volatilize through the surface 
quantities Should T ^ Blackwater Bra™=h in significant \ "ties. Should these contaminants reach the Blackwater 
the metals will probably be bound to the suspended ma«« and ' 
partiall^volatili^ !*e branch bottom- and trichloroethene may partially volatilize to the atmosphere. 

The deep aquifer is contained within a medium-to-fine-grained 
roemio^,y de"Se Sand UnU' m' used both locally and 
purposes SAuiA" of,drl"ki"6 wster and for manufacturing 
purposes. The ViChem production well, the Hart well and EV In are 
Hbtr^a'a thlS 4?Ulfer- AlthouSh studies indicaie'thS S "ate" 
these threeeon-sitefwellsah ̂  lnterconnected' groundwater data from 
concentration levels * ̂  "Vealed si6nifica^ contaminant 

Soil 

- «=~i irzâ r-

be associated wirh (no, ' senic in soil material has been shown to 
percentage of silt and"? °rganiC C°ntent and/°r an ̂ "ased 
been shown to desorb fro/L Apa A AA A*' Altkough arsenic has 

5-
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Adsorption onto soil and sediment particles is alcn an 

concept""0" ln °n'Slte Surface soila confirm the high adsorption 

r̂h^o°Lr^S^arqthrB?rWl̂  deprItlOT °* contaminated anil 
in the vicinity of the pUnt had 1 ' T" resld™"*l —face soils 
to 78 mg/kg. However arsenic L a arSenic con«ntration range of 0.8 
killers, and these levels mav K compo"®nt of many household weed 
If "suspension of colSi^.d soil fr\" the^l' ? '?» H"**"1 

Should he 

ĥanĉ d by the Mgrplrcent̂ gê f ŝ 'iO Te ŝ irS",,80118 
infiltration of surface water rai-w ̂  soil, which encourages suh...rf„0 *u"ace water rather than overland flow The 
subsurface soil just above and below the water tah!« ie' v 
heavily leached because of fluctuations in Ihl li • probably most table. ixuctuations in the elevation of the water 

Surface Uahnr 

flow is more likely to o"ur "dtkwater Branch). surface water 

Infiltrstion of surface wafpr t-n rrY-_,, * . 
enhanced in the lagoons that collfct water61" This^i^L*S greatly 
significant since the lagoon area was used'to^J* miSration pathway is 
waste water for several Larfflc ^ dispose of untreated 
most contaminated on-site areas ^One^f6^3"7 "presents one of the 
receives treated process water and n unlined lagoons presently 
from the manufacturing process C?°Ung W3ter disc^rge 
into the soil. 6 Pr°cess- water is allowed to percolate 

Blackwater Bra^rardlLXualfr'^h'5"1"386 Cha™*ls <*• 
Behaves as a conduit, «ansfSins Jh" • Un'°n Uke) »«i=«Uy 
downstream into Union Lake. This h! a"enic contamination 
as sediments in the drainage channels sho * be6n tCUe' however. 
arsenic caused By adsorption ' 
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?;e "te dissolution of arsenic increases with increasing salinity 
in the portion of the Maurice River below Union T.alro Thlc i T 
related to the salt Intrusion fro. Delate Bay Slth rte i«ri"f:ly 
comes a range of ions which can form insoluble salts with arsenic 
removing it from solution (Draft River Areas RI). 

rf^rJV0"!^rati0nS ln surface water drainage channels generally 
lmmish with increasing distance from the plant site Contamino r 

concentrations are diluted by the combined effects of Water upstream 
from the Blackwater Branch confluence, tributaries- that enter the 
Maurrce Rlvar below tho oonfluenoa, aid overlandflo"Wt^r^r. 

levels during St!, C™cen"f:"In Uk. may reach maximum 

seas°m ?ed ™ ^"®"®nbs could^includeSnaturallytoccurring^^nd 

SdhiTh1 r r0rm eVentS-  ̂"uld >1- inoSe6 
filling of the lake hydr0l°SlC "«"• '•"* « abrupt draining and 

Sediment 

Soils on the banks of Blackwater Branch and the Maurice River are 
predominately sandy, with generally less than 101 slit aniless than 

arsenic from'the .«?a«"it" t!T Cim?U h™ adsorbed 
S :rse"i'nlC Sinki SS'iZL?? 

r at0ni 

Uke ̂ ^sr^srsri, ss sr 

P?s«*5«ss:: 
expected to precipitate ST,H I u , , or the lake, they are 
relatively short period rf, L"1?' " the lake "°"°» «»thln a 

speciation of the arsenic and H' t , StUdy lncluded 

transformed by changes in ̂ Ic.I'^t^.^JS^n"* "* 
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sediments, the species found (in descending order) were pentavalent 
acidnmMAArenaH6^ tr^Vflent arsenic (arsenite), monomethyl arsenic (MMAA), and dimethyl arsenic acid (DMAA) In water the nrAor- f 
predominance .aa MMAA, arsenite, arsenaie^nd DmL ' " °f 

Contaminants from river and lake sediments do not appear to be 
leaching, since contamination has been shown to occur mainly in the 
^t.rCh "dlmen"- Als°. Sroundwater in most areas barges sur^ce 
water bodies; thus, a leaching mechanism probably does not remove 
contamination from the sediments to the groundwater * 

ntss^tvT11 Sediments that are exposed to the atmosphere could 
possibly become resuspended and be transported via wind currents The 
DotenH fTgetati°n °f the 6XP0S^ Iake bed Union Lake reduces St 
P tential for resuspension of contaminated lake sediments. 
Biota 

nffL°Lr«ta,°-nato- "ater and "dI""* ty fish and othar aquatic 
life in the Maurice River and Union Lake could result in 

^ bi0®aSnification of contamination in the food 
chain. Evidence found in "Water-Related Fate of 129 Prioritv 

organisms and has the potential to concenSttt i^Sf W^tiS* i 
Strfish^f^mfo^113'"-1^6 accumulate ffiore arsenic residues" 
(i e arsenorhnl< A or®anic arsenic that are bioaccumulated 

c. HUMAN EXPOSURE PATHWAYS 

Er=IŜ r,=~ sis 

szzrzt s zzjtzlh zsra 
sampl"' r^™!^ ̂"^Vi^' 
ZLll^oSlT the" SMa """• £ shorter ^ 
and Health A^lnistrati:™,'^^ SpleLS^"™1 
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s • pr°tadti°n —»»• 

^off-sUe kn?^f°nSU°Ptl°? °f contan,inated groundwater either on-
uncontaminated deep aquifer'onlv'f"5 •«« ">e 
process Th. , X r USa in lts •"ufacturing 
public populations, 

ho°™:"oi ĉ tr̂ ê1 :ir stpply system sin« i9<r 

southwest aTare l^railv "yJd?errSU5Pl? "* l0CaCad to tha 
contamination. Thf"f„re ̂ at^nfat unlikelv to int-0mnn<. F wens at these residences are 
site. However it ?s f°ntam^ated groundwater from the plant 
use the municipal supply for°not M ̂h® downgradient residences that 
for other domestic uses7 sLllTllt al'° USe private wel^ 
any other purpose they could nossihl ae residents use groundwater for 
inhalation or dermal absomtiL exposed to contamination via 
not have access ̂ Iht ^"pathways. These residents also did 
ViChem has been in operS^^rJS9SUPS7.Until 1968' 
immediately to the west of tho «- ' , suggests that residents 
contaminated ground'ter via Inge" on^ STr^d "?Td " 
northeast, east and <-n„hk u J i residential areas to the 
site, and populations in thisTarea" °gically uPgradient of the plant 
contaminated groundwater. "" ara n°C ejected to be exposed to 

contaminated ̂ ^"""lllt?5 "T f Plant sl" Is a"S»tly 
incur exposure by ingestion ' ̂ l" araaa "uld Possibly 
contaminants. ' ' 10n' and/or dermal absorption of 

SiJajion° ̂ TcitLfof̂ -n t6r 5°r drinking Water °r 

supplies from wells screened in the^ea Vin®*and der*ve their water 
are downgradient of contaminated areas J' NOne ?f these wells 

from Union Lake. The city of Millvinl d most are at least one mile 
public water distribution system for fS periodically monitor its 
show that arsenic was undetected in a"enic content- °ata for 1988 
of 0.005 mg/1. unaetected in this system at a detection limit 

ing in the 

from"he"!DE^ thfaree'expoaed ACC°rdInS ""nfo^ation 
during drawdown conditions ^ 
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all-terrain vehicles. xnis 
concentration in ambient air. 

PUBLIC HEALTH IMPLICATIONS 

JesS£ed inSon-site"oiiaMdWerr fSp0Sal at the Vlche" facility have 

ssr ia 

™L°te7gro»d»£r SteSifî S 
residences J^duS'.?^c^tLin^S^av^s^ the 

S3sS?«5«ic •=•:-•• -
uses such es wate7for Lr,l.l< d<»»«tic purposes (i.e., outdoor 

antimony, ars^r^ad^uTT'!! lde"tl£led ln groundwater are: 
a" £:-d " eUva":f ̂ 1̂ 0̂ ?̂  

nany of these g" J""/"615' 
mercury, and trichloroethene all induce central n*™ ' ' 

5?=-

plrtways'lre"' bô h ?nCant1al th"»* 
during swimming) may J&SrifS^rTT™ ̂  

utlyt ̂ î s'l t' V"""'  ̂er'tê r̂e 
likely on-site, aynptoms associated"̂ !̂  ̂chroni 6XP°SUre 'S """ 
"ill be emphasized, where appropriate Of th7eo7 T" axp°suras 
concern, only arsenic and tJLhLroethene a» cUssif ed"" °f 

arsenic)6 Lead"1"3^ avide„ce exi"s " y £ 
carcinogenic^potential^^antim n°nhCarCin°EenS' and ax"a"« •* the 6 potential of antimony has not been evaluated. While 

23 



r^uieedi^uff?r?P°r^CadniiUm'S carcin°Senicity via the inhalation 
route, insufficient data exist to classify cadmium as carcinogenic to 

DMZ/H tStl°n' Because cadmium contamination was found 

predominancy in groundwater and, therefore, cadmium ingestion is more 
likely, systemic health effects from cadmium exposure will be 

concernZ6r' "6alth ®f5eCtS associ*ted with the contaminants of 

concern are discussed below relative to possible exposure from all of 
the contaminated media. 

Groundwater and surface water 

The chemicals of concern and concentration ranges in area groundwater 

and surface water are tabulated in Appendices B and C. Although 

tfbl jhe uPPer fquifer and "surface water are not presently 
known to be used as potable supplies, exposure to contaminated water 

could occur during other domestic uses, during sampling activities or 

uring recreational activities in area rivers and Union Lake Should 

contaminated groundwater or surface water be used as drinking water 

adverse health effects associated with this exposure may occur MaAy 

of the contaminants of concern exceed EPA's primary drinking water 

standard maximum contaminant levels (MCLs); several exceed the EPA 

advlCe ° 1Drililkln® Water d"ft health advisories. MCLs and health 

fMCL^nd h^T^v! *5** are ex<?eeded in groundwater and surface water 
(MCL and health advisory values in ug/1) are: 

MCLS: arsenic (50), cadmium (10), lead (50), mercury (2), 
trichloroethene (5) 

1-day: arsenic (50), cadmium (43) 

10-day: arsenic (50), cadmium (43) 

longer term (child): arsenic (50), cadmium (5) 

longer term (adult): arsenic (50), cadmium (18) 

^ferinie. arsenic (50), cadmium (5), mercury (1.1) = ; : S F s r  ™ ™  * 
, errects attributable only to acute exDosure will 

EeaUhln^sSdT AT foi^protecting'human 

groundwater may occur^mP mente exposure to 

o? 
<£) 
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dU=«tel0cll„Srhref " inhalation hava raaultad in 
ĉ "t:rL\isrL̂ ;eithd:""«'„:r:drdlajdanage being the bes" 

;"zi iiT̂ 7«±ro7ch*rsuiT° "2 "iiVoTizizz;1 

Ŝ r̂ sSSSsSSi-carcinogen and because of its volatilit-v -fc Prolonged inhalation of m„d volatility is a common air contaminant. ss5= ?  ~ a n d  

br-
equipment during sailing activities or in futu« groundwater 

Ĥ -̂ .-mrrsrsK 
C^lSr" h^""^^"?" ln sensi"ve -h 
since it ia pervert l^n'^"anTottWs™^ ̂oWr • 
Assessment Group of the EPA has ooncluded that there is suffiWw*" 
evidence that inorganic compounds of arsenic ar. wv, , sufficient 

Z\ZV- T'*"** common1" 
and mental retard iW^SiWre'r'aWrWl "J lea<1 " h*"1"8 l°SS 

^ llad^to'possible^yst1*61 "T' 

dermal ofntact maj UaS Wo WWWm^Ms "h *" SkI"- but 

Soil and sediment 

T' b6en ide^"d in 
Appendices B and C. On-site soll^on/i ?ediments are tabulated in 
lead, and mercury. (Sese metal' •!**•** leVels of arsenic, 
in dust removed from th! £ includinS cadmium, are also found 
been found in off-site son a n" "°ps) Arsenic has consistently 
Cadmium, lead, and mercury have ̂ "found"^! " e,leva1ted levels. 
cadmium and mercury contamination, in general i^locali^A ̂  K 
Blackwater Branch sediments. localized m the 

ViChem personnel and remedial workers may be exposed to roof • 
in surface and subsurface soils via ingestion, £™l Lo^oTWWd 

f 
CO 
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°f fug^tive dusts. Arsenic concentrations in the air were 

that mlilt clothing should be worn during remediation activities 
soils Thp N" Y° sn'° contaminants in surface and subsurface 
° SlevS Jrrt6"67 DlVisi°n °f Science and Research has monitored 
? V!v SreaS exP°sed by the lowering of Union Lake and 
E ^ i r o ' n " 6 7  ° f  
March 31, 1989). Ctl°n' letter *ew Jersey Department of Health, 

and^pHi^T8 ass°ciated with exposure to arsenic adsorbed to soil 
nd sediment are the same as those summarized above for concentrations 

pose^risks Tahiti ̂r^rs^lxp'os'r^t1" °n"Site ̂  ̂ ̂ 
gastrointestinal tract irritations and centrarneSIous^ystem effects-
sienifi' appropr*ate Personnel protective equipment should 
ignificantly reduce the risks associated with this contaminant 

SchRofitL"iChemCR?traCrr,1EbaSC°' Conducted assessments for 
each of the ViChem RIs. Results of these assessments led to the 

T̂u?JlTthliTtillT'rnine the t,ubUc h"lth 

At the plant site the major risk to workers is from 
inhalation exposure to contaminants adsorbed.onto 
câ cer'riŝ " S°iU' "" eXpOSure "uld 1" excess 

Nearby residents dovngradient of the plant site using well 
ater would be subjected to increased carcinogenic and noncarcinogenic risks. ^oogenic and 

Ingestion of arsenic contamination found in the water 
sedinent, and biota fro* the Maurice River above S, Lake 
also posed excess cancer risks to receptors. 

Dermal contact with the water and inhalation of vapors from 
the Maurice River were deemed insignificant, and 
noncarcinogenic risks were generally minor. 

•.'ft 

-JEf-
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Contamination in the lower Maurice River was determined to 
pose no increased health risks from exposure to arsenic-

Wat6r' Sediment' or biota. This was based 
and In differ?nces ln exposure pathways between the upper 
and lower sections of the river and on the generally loSer 
arsenic concentrations below Union Lake. 

The risk assessment conducted on data from Union Lake 
^trivalent^of th°ffthe W in the *OSt ̂  (.trivalent) of the four arsenic species found in the lake 
an determined that for a combination of all possible 
resulted rhWayS the arSe?ic contamination in the lake resulted in an excess cancer risk. 

r\Sk y™olved with ingestion of fish from the lake 
ost resulted from concentrations of PCBs in the fish 

resu^r f PCB c°ntaminati°n in the lake most likely SSKJK: •-•S'K.T.S.-w- —• - - -
P blic health consequences of exposure to an agent EPA Risk 
w.TS pdecislL c° 
hazardous waste; and deterge allo^U le^of^t^i^tlon' 

estimitesSehSmentS C°"ducted by ATSDR also utilize quantitative 

posed by the ViChem site. " 6 potential health threats 

CONCLUSIONS AND RECOMMENDATIONS 
A. CONCLUSIONS 

®a®®d uP°n the information reviewed ATIDR HAO , 
site is of potential hwlrt ! . concluded that this 
human health "suJtLz ?rom T beC"U" °f thc risk to 

arsenic may be occurring and ™ u ction above, human exposure to ay oe occurring and may have occurred in the past via 
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ingestion, inhalation, and/or dermal absorption of contaminated 
tlZTcViliz ' SUrfa" «" -il.sediLV and 

Although levels of the contaminants of concern in groundwater surface 
water and sediments greatly exceed health-based standards at' 
locations on-site and in Blackwater Branch, no known exposure is 
occurring at these locations or concentrations. exPosure *• 

thehBlar^diaJi0n °n"site groundwater, arsenic concentrations in 
Sine! th r^ranCh and the Maurice River are likely to remain high 
will! SL^tte groundwater is recharging Blackwater Branch and the' 
concentrations ^ac^cwater Branch^contain vary hi6h arsanic 

B. RECOMMENDATIONS 

1' !o!iil-aCrr t0 °n"site areas should be prevented. Highly 
ER lT !! ®UCh " the former outdoor storage IT el near 
Sci«iSI frlc^taine! within the plant fence and are easiiy accessible from the roads surrounding the area. 

2. Public access to Union Lake should continue to be restricted 
JS"»piir."toeSafr Che °f swilnminS or fishing, unhl 
tne repairs to the dam are completed and the lake is restored to 
its nornal water laval. Public accass to off-sita areas wS 
high concentrations of arsenic in sediment (particularly the 
warning signs C 3ter Bran°h) Sh°Uld "Inll»1"d £>«ing 

shouldrfa,!£ ""T contact co°lln6 water to an unlinad lagoon 

nearby Blactaat^Brfnch"6 ",1Sra"<>n o£ c»nt«»ination to the 

tpr~7z 
other d!meLir^sinated gr°Undwater for P°table" supplies or for 

Groundwater monitoring wells should be installed to the west of 
the plant site, across Mill Road, to determine if the westward 
in tM migrat*on of groundwater has resulted in contamination 
install r63' , Gr°undwater monitoring wells should also be 
lM^n H" / Plant Sit® <sPecifically north of the 
lagoon and manufacturing areas) across the Blackwater Branch to 
determine if groundwater from these heavily contaminated areas 

migrated underneath Blackwater Branch. 
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6. The chickens housed In the room In chicken coop #4 (formerly used 
this coooTdf "iCalS) Sh0Uld be rOT°ved dusf SMJUS from this coop indicate metal contamination and since metals may 
bloaccumulate in chickens and eggs used for consumption. 7 

Compensation^ 
foliar7 HPL "̂eî L"d̂ rd:pdproCp:iISeUnd 

exposure t" on-site/off"l^rc^t6""" StUdles' "though human on site/otf-site contaminants may be currentlv 
occurring (and may have occurred in the past)-, this site is not 
being considered for follow-up health stidles at this "me 
level^and^t ITa™" ? conS™>««d ">ddla dt contaminant 
id adverse 
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GROUNDWATER 
Appendix B: On-site contamination at ViChem 

Parampt-cr 
Antimony Arsenic Cadmium Lead 
Mercury 
Trichloroethene 

(water table aquifer) (Concentration Range in ug/1) 
Ebasco Wells (EW) 

Middle 33U 3U 4U 2.9U 
. 2U 5U 

Shallow 
831 

- 12,600 
457 
4.5 J 
1J 190 

33U 33 
4U 
2.9U 
. 2U 1.2 J 

62 - 15,800 
623 
110 . 2U 

SURFACE SOIL 
( f r o m  t o p  0 - 2  
Parameter Antimony 
Arsenic Cadmium Lead 
Mercury 
Trichloroethene 

SUBSURFACE SOIL 

Parameter 
Antimony Arsenic Cadmium Lead 
Mercury 
Trichloroethene 

260 
oncentration Range 

58U 
1.5U 4U 2.9U 
. 2U 5U 

Lower 
3̂0 

28 
4. 9J 99. 3J . 26J 5U 

feet) SURFACE SOIL 
(beneath Building #9) 

13U 
43 -2U -l._. 2.1U .1U 5U 

35U 650 
2U 

12 11.3 
25U 

14U 156 
1.9U -
2.6U -.1U -5U -

15U - 1,430 
2U 
2.7U .1U 6U 

SUBSURFA 
(beneath 

14U 
7.5 -1.9U -2.6U -.1U -5U 

(Soil borings 
from 2' to end of boring) 

concentration Range 

(Soil retrieved during installati 

13U 18U 
1.5U 
1U 
1U 5U 

29U 103 
2.9U 
2.8 
1U 25U 

1.1U -.4U -1U -
.1U -5U -

35 59 
2.3U 4.9 
.4 19U 

Middle 7.1U -
6.8 -. 4U -1.1U -
.1U -5 U ~  -

29U 
82.9 
2.4U 

22 
. 2  6.850U 

CHICKEN COOP DUST 
Parameter Concentration Ranr 

Antimony 
Arsenic 
Cadmium Lead 
Mercury 
Trichloroethene 

4'3J - 55 
114 „ - 5,120 
A-2 ' 125 23 - 289 
•73 * 12.2 NA 

LAGOON SEDIMENT 
Concentration Range (mg/k^) 

NA 
25 - 185 
NA 
NA 
NA 
NA 

LAG 
Concen 

Arsenic concentrations in the air I 
8 r s s o - - 8 . s w ^  & a .  ̂  

detection iimit ̂  is — 



Appendix C: Off-site contamination near ViCh 

GROUNDWATER (water table aquifer) 
Concentration Range 

Parameter 
Antimony 
Arsenic Cadmium Lead 
Mercury 
Trichloroethene 

Shallow 33U - 58U 
6U - 657 4U - 20 
2 - 9  -  3 . 4 J  .2U - .2U 5U - 5U 

SOIL 

33U 
1.5U 
4U 2.9U . 2U 5U 

Middle 
58U 394,000 9,580 
65.2 
' . 2U 6 

33U 
1.5U 
4U 4.3 J . 2U 5U 

Lower 
^8U 

Subsurface soil • » 
(Soil retrieved during installation of Ebasco Wells) 

Concentration Range (mg/kg"} 

30 
4.7U 97 
. 2U 5U 

Paramete.r 
Antimony 
Arsenic 
Cadmium Lead 
Mercury 
Trichloroethene 

Sur (fr 
Shallow 

1.10, - 7.3U 1. 1U1 
.89U - l.lu 3.25 
•1U - .11U 

Middle 
7.2/U - 14U Lower 

Parameter 
Antimony Arsenic 
Cadmium Lead 
Mercury 
Trichloroethene 

Blackwateg Branrh 
^ugstream^) ^Hownstream3 

2.2 J 3.6U 29.4 
. 2U 5U 

33U 6U 
4.6 J 

. 6  

20U 4.8 J 
3.6U 
7.5 
. 2U 5U 

3^U 6,200 
4U 

Maurice River 
.(above Union Lake) Union T^Ve 

. 8  

SEDIMENT 

20U 123 
3.6U -
2.3J -
. 2U -2J -

33U 570 
5U 50U 
.5 

11 

ND - 40 
10 - 187 ND - 5.8 ND - 24 
ND - 12 

NA 

Parameter 
Concentration Range (mg/kg) 

Antimony 
Arsenic Cadmium Lead Mercury 
Trichloroethene 

Blackwateg Branch 
(upstream'") 
8•3U - 12.2U . •9UJ - 14UJ 1.21J - 39 

6.1 - 337 . 12U - 10 
5U - 10U 

^downjtream3) 
7.7J - 12,800 
5-'5 - 23.3 • 16 - . 6J 5U 

Maurice River 
(above Union I.aire) Uni 
4.6U -
. 9UJ -. 83U -1.95 -
.11U -

9.7U 922 
1 33 

1.1 
8U ND 

50 
RTTVPA To-- 5U - 10U 
" """" S,mpi'S '•1" *•»<• "her inorganic compound, or trie 

Concentration Range (mg/kg) 
Parameter Maurice River ,, , T , 
Arsenic (f^°Ve2^nion -ISSLLate. 

' 2X5 <20 - 240 
M^uriceLake 
(below Union Lake) 1U - 1.6 

i : lnstru°ent detectIon Umlt *««« 

K: & hss sets? 
2: ^ ^pienstrument detectl°" ̂  <««««- llt ̂  
3 - sampling SS "A 


